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Abstract: 

A high efficiency power amplifier 600 consists of a non-linear radio firequehcy 
(RF) Dohert)' power amplifier (67) and a linearization circuit, such as, for example, a 
Cartesian Feedback circuit (33), an RF feedback circuit (38), an IF feedback circuit (48), 
or a feedforward circuit (55). The Doherty amplification stage (67) may be implemented 
with a BJTs, FETs, HBTs, H-FETs, PHEMTs, or any other type power transistor 
teclinology or device. 
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2 St §^7|(600)fe U|fl« ^ iflU4(RF) ESIEI e^7|(67)£f. Me 13. a?^SM H 
^CHaCJ. E61EI §^EKe7)S BJTs. FETs. HBTs. H-FETs. PHBJTs. Sfe □ 2|2| S^l SfflTliH 7ld 

oiu 3»s 4 m 

£ IS SSSSS?^ Ztia 30i;g^ SEK5I EI?@S IDESi d« flTOS UEK«j seiE. 

E 2fe s«ls^7^ RF m sehsi rf niEffi! m lieh« m^je. 

E 35 ^gg^^f RF a^M 2B8 SOTO^ §3121 IF HESS ^ a?SM UEK!! S^lE. 
E 4= RF agOil SISE SO|73= gEHSl IDES^IE d§ ^97111 UEftS gSlE. 

E RF a§oi as afliM ge^sjss s|gg^ g^g ueks ssh 7ift£i OB um sei 

E. 

E 6S S §3011 n^g 2 g^E. 

E 7S E 6£| as? §^?1S| 3^ S SI ^Sl ^gSfe g3E. 

E 8& e Se) g^?|2i S!S S& S^UI IEi^^(ACQ!R)9 fiSS^ fiSE. 

7 : RF 91ia 
33 : SIS 

67 : sMB S^?\ as 

70 : ESKJia 
72 : -^laEI 
.74 : ESIEI fflU 
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76 : 5KEI01 S^7I 

78 : gHwiu 

600 : 2 2t §^?l 

sasi ^ 

S a^ 5= 3^ S 5«fSfe RF dSSJ fiaSJgj ?1IF:^(RF) g^g 9| 

?! UlflS §^7121 figgg t^AI?|= 2101! St^ 2iOIQ. 

Oil S 7H2! li! AiHIiOfl mi S=ir}\ g^fSSAI iEjEgoi sgsjoi ^5 391711 (sch8ne)« ABITH 
9^1 ?«^7i am RF 2^ S^2| 71§ afSjgl §EH= HI^SOI?! nigOll. CPMCContlnuous Phase 
Hodulatlori) WV\ 5E|g ^tlM^ avussian mnlmuit Silft Keylra(CiMSK)]M 5:t^5^Q. 
□aa 01^21 THiHAIElOil at.^ 2.^1 %m3D\ raSH, gStf S!ieM=(BnvelO(e)l OlS 
^ ^€^2 [0!S 52. n/4 Digital l^drature Pluse Siift Keylng(DQPSK) S& Qu&tHIS Quadrature 
Aiiit>ntude.Hodultit1tin(QAM)]0] CHt.^ JlStO. 

sysjos. ^ a^flonAi sjgg£ lasoi i^igg oigAion ?iioii asoTOo^ s!ms5 e 

Kenvelope variatlDn)OI a?J SESQ. Uia« RF Wll mtB S2fS IIH°1 Olatf dsS ©SB 
iia S IHaE2!ii OI^SS :±^MeH| ^a9(spreadJra)# ^SHofe a^SdCdistortlon; 3 

^ tH B5 S a^ Dl B5IAM/«i Si AM/?M1)§ gJfeQ. gfflHI Wl lOJg sS. 

at S{£=(back-off) SHUAI ASISJ HlStSS sag oa, gmo, ^|aH| US 

S Slf2| ;Hd^2^ -z^S SSOI 20. OEfAl, as ^5 JH§ Alig2J Ol^Sta gs7|ta gsj SI 
01 2Jfe i3« Si57|0P. 

m E^\i\ a^ s e!22i as ^aas dsi ^ a^i iiisoii. b5 «5fl2i 

^a^lOff 2|tl tr^EIJq Sfjl. CKFAl iirSMSIIOlSjSS a§!^" =^ SiQ. Olfe international 
boriters). S S5(stendard)S HS^SFSCcrossIng) 5CH2J S ^sioj ggQj oiaoi SD. 
flS %m [Ht^ □ 2)21 ggi. Ml 13 aOIQ 5! lOig ggSJ, A1S^» OS A(TTO) Ali 
iMAi © 4 2= CH25 jgiLKbandllnlted) A|iS3t ^4j7|2J § sqi gfSSW ^DlEJTII 
= ZiSei 0731 ^IH a THei OlS ?fl(PMR) Ali^, a^ S^CAM). 9=nHH(SSB) Al>^ 

1 £^a. m ^ €3|7IS Sa ?HSIO{(Bulti-carrier) 7|X|^AI if ^ SiS ^UZf ilOi Q§ 
£!S2| St^OI 2|»l S!»S£ SStT 4» SQ. 



'^7isi g» asi a^2^ uiiasi-oi ^gsD. 01 ass s^eM 21:71301 ut&^ss. erea 01^ 

^OB 21= ^71 OUa SllSl i?lliig(sc«llrig)«Hl gaOl OHSCdelay iiiatching)AlS Uii 

sdi 2f:iAiaD. nau, wa as= as f as? s^^imi 2i§ii g^aot& 0131s, ae? 
2!£g RF as? §^7i2j aioi g7l^^tHl dia, RF a«? s^7i£j Ui^gaoi §7FEiHs. wia aa en 
101 as §^71011 2i«j .g^H0i (ma as aioi i4§ <st! ^w>v\ hhs, asj 

figoi woraa. oiasf ai^ss Jffli='„fi^ «M/^nS^ii?4^1S;..§MSS 

tmSAlS, P. B. Keninston, H. A. Beach, A, Bateaan S! J. P. |ilc6e8haBi2i PCT ^oi ^l»91/1675Q£0I 
THAigW SiD, 

niE»l(f€edback)0| yiatJ AldbSl a^SJW ❖ SiCfe ?aS 22Ha¥Ei STjaOl OSl IS, 

7CTCH ^^(baseband quadrature BmlulatlordOlI lJ7iaH UEBl t OlgSlfe Cil3f3E hcbh 
(Cartesian Fe^d<)S i^: MgiS a HI #21 BgfSHHUi . ^S .^5 QiSd?! ifiM ^St^ 
Dv a«?12l. aI9^SE BJebj^ %gsp| ^i*?- aS^S! MS/IS; K. Johaimson a T. tettssonOil. 2| 
If l^iy- 5# 4m IffiE VehJcujaf'Tedinology CohtferenceSJ ga(St. Louis. .O..S.A. VTC-SI pp.4S- 
Wtm THJklEIOI 2JQ. 3 2|2| a^Sig HE?!! 7ltS£. OR ^Sl SB5,023.937S SfiOH THAIS M 
a IIE"-!! (Polar Feedback); J989aE2| IfflE MIT-S digsst(H». 6S3-866)0ilAi2i Pwer Amplifier 
Unearizatton: using IF FeiEdbad<a= J^^^S K. B. Voyce S J. H. McCarrilessDH 2}S| ^gg IF(gZ^ 
?Il}4s) iUEB!! ; a IK Transact lors. bn Coaoanlttitlons Systeastma 6gS pp. l50rl59)l}|AJ2J 
Ptiter Anpllf iier Linearity Studfes for TransaisslbnsaS Pi^^S H. A. Rosen a A. T. QtensOl 
2i€| fegsj RF IIEttiS S 4 m 

B^ ist m^E) ess rf a« s^7i2i aaa nm ess sssia aas a^ e27i 
aiiai: 0 %mi a^' sti.rassfs. s.>^?> 7iaom. 0121s, -sa §si ^43i2ois sa^E 

19(Et^ TO 9ltJ0S53); OR l«l ^3,900,8232 5fi2| E 1 9 E 2; 1990aE 6lobecono(lffi)21 Sia 
(pp. 1353-l^)0|Ai2J K. OillH, to NoJItia 2 S. ToalatoSj Linearized Saturation Amplifier with 
Bi-directional Cortrol for Digital toblle Radio; 2 1383 a 5g IEEE Vehicular Technolosy 
Conference Sia(USA, VrC83, pp; 17-18)0BAJ2f K. J. Kodi 2 R. E. Fl^rSJ A High Efficiency 
.83a«TZ linear Ptwer-Ajpflf ler for Digital Cellular Telephony2| a^ mS^ aS 7|gOil 3711 . 

aa. xng^AiiBSoi S39= E^ as2i Di2?^oi.£Hg«i£ TPatH ^ja bism ui«i uiii 
^ aS, vAiHw pisflfi 3gioi«pi7kSPteJH:j^ 2101a. mM, aeraiss >s«?eb aois a?^ 

9-2 



^19^-0^858 




Dd THOIS HH)IOiji2J D0IU2| 3fflO|^ IE Transactions on MlcroBave Theory and TechnlquBs(1983i3 1 
as Vol. 31)2J A. A. M, Saleh S 0. C. Cox2| Inprovlng the Poser-Added Efficiency of PET 
Amplifiers Operating with Varying Envelope SignalsOil/J S#§ V&M9U\ 9m 2[£S LlgU 

2iQ. DR ^ BI4631491S §mM= IIE«!0| HiOllS^ SfflXliEtl bUTSS RF S^7I 

sio© 20. 35, D|5i lei 15,420.5362 SSlOtAIS DOIUei HIOIOI^ PSr S^7m mi 

3^3 E5!2f Sl^S ^Aitt> gSl B b}^S!lt ^AlOJt MAl^ SJEDIDj, 

. _ ™_ ^ 

^tJAI 

__ S S2§ 

^ BJTs. FETs a ilH(ValvesI S2J il§ B*|2| feS iTlgOi 7ISSf * 212, StT Ml #9 AB. B. 
UHJIOii Satlfl SJSSte §=g BJI ly WIM 7|4tia. 

$|SI, tB71E|S ElEffiJg Oia g!^£S. ^ 13 SI =eigEi|0li3 (Polar representation) a= a?fMS 
a5SISaOlfl(Cartel^ vSr^tatlm)2| IfflS RF Sfe IFIHAJ, 5fe 7WtHM>M %m ^ SD. 

5 Ig ^glJS S^|2i Si!H 71^21 ^1 ^AlMl liEHJI2 SIO. 55 ulE«5 

3 tf^ aSSfe ^|2!S! SAISO 21CJ. 

§^ ^la aei das as tis(58)0ii a^raa oi as& 5sai£s aetf naaa 
A gfs^ii ^MAisi I a Qssfa rs asm. 

2!lgH IS t|S(56)^ ROI TSiT 5^ ^-S EIIOIK look-up table)! SSB ^73^ PXll ii± ^ 

ilS^ tissW oi^ki 3si as 5^ rf'ssiss sfi s|S(B2)^^7^l2J ^^oilke 2 s 

S3). 

R iiS7| :?«B3qS, 0! i!2^ ilfiSf RF SS^SE aSlOe a^JSl RF Sq Sa|7|2| 

is^Ei 373 Tfii^CH ^Jiab. Oil 7|&is^ «7fe 31 d±= EEH3!«(59, 60)M £| 
S! RF S^7|(H1 2!7raa S SSMAJ AlgElfe aS EaOIUife Sajresonant). BJ;Sa(sra!- 
resonant)7E= 5S(iiulti-resonant) eS7l!» BS 719 SXJ ag(electron1c)e! D2 ^5 
7I7^ Ami 4^ ajqe. ESIOIt«(59)HJ S^Oafe ^9IS HE aS§ OlSB 4=E Sin. £EH)Ibl(6g)SJ 

0IHI(E9)2| ^ttr as a§(rail)g iflSSfe SOI 7fe*ID. 

giBfSjsg. aoiusi HKJioii a£(6i)i w& {i± ^as a«a ass^i ase dsd. xia 

€et{68a 3 66b)fi E^fOi ^2 SMOtAjSi fWm ^ftHS^SDi □Oim.UKllOI^ mS.m^ §^ 

IsE QI& ;qa el«i¥^ajsioii2, (S7i;y sssife s sfssj H©sjtf ^aiwis 

(G6a 9 6Sb)2| ^QS i^^^ ^AllfllS} (SBa S 6Sb)t ^71 tt^ ^All^g Stl«l& m 
ftrt^; Eth 3^lf tell7«&2l Xia leiSlOl. g|&5log 3 xia geis 7[ 

6 ^ Xiat d2 SSOil *7tS7| MSOg, □ d2 SSOJAIEI Eg ^301 3 733 

ii± ss3 }Qai 2is:»}7fl 

S & OOm HWItHi SSg IP DJES^ a«(38)OI tSl» 2§. UEftS . .121 71^21 BIZ 
^AlOilOia. E T S E 22J Alibl2J f^Zt2| flOlSKJI Rf SSOID. E. 2M7J, P2 2*33 

f fflle?! ytttTdl^S al^7l 9k #^7101 att aq =aPiSd(predistortlon)& SSSh 

£ 3S IF iDEaiM SlgEJ^ lEJI 7|gSl 3913 SAIOSM M^EOID. OOIUSI UfOIOli 

t|g(61)M 2jS| ass l^fS 2S tF&'2 Oiasj ^AlOSStf ggSIQ. 

iaEiE*l£l Shfe 1^71011 siSSIfe m 7lt2I OS gAIDSl E 408 UEftSO. OOm UlOIOli 



D. RF l^lfe CHJiUej HlOIOiii a£(61)2J gSM 2|«I Uli!«0| □ 5^78 SJgOiaO. a52| >3 
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2101 if^aa. 

iiiiEi¥IE%Oll Wa?§^ 4 S^'^a ge|(generic block; 63)22^ SIAISD. 

i s ssj^oii §f fa. sacMap: 57. 58)0ii 2t5i asjsi §^ misfPi 011 ats stj 
irora^ #^7iL6oo)s sif^f EH:i2(radio), ^lei ^fl aa, 71 shi. 

isnmrn umm d^ ^issai e 121 a?^^M iiEffit tis(33)i Aum. s a §gst 

IawT Sb. E&IEJ S1S(67)£ g W^Si §^7| JfS(600)OI 4715521 fiS V^^'^m^ 

¥7p!sjIk#ulH^. rab;^. E«l s^7i ag(6?)^ iffl 7itciAi gras bm cioiu 

S| UKJIOfi tIS OHJS} RF S^7I(6)1 UdS ^ SIO. 

EStEl g^(Doherty amplifier stage: 67)S dS& 3^(^3 6^71(2^^ 

:?HftfO. EEKJIBK70)fe ^M^B S|S(3)litter circuit: 72^011 6271(2) )2| WStlQ. ^ 

KHz AiOIOID. 

332 WMIfllA!. §5f ?n}4i= 1,4 W7l 1.6 6Hz ^910111, a5J2J.^ EHSJS 1.453 BttSf 1.525 

BteiAJOIOfD. EtI, §*12| 1^ 5 bB UIXl .10.«OlO. 

i S^SSJ OlSOl E 7 5! S BOH UEIU Sia E 7S E E2J ESiEl S^7|2| gfS S SI §Ss S 

55i? ss§ 2ioia ois °in, b m^^ S2 a^uiw chsi aiiachi* pe8k)s sfe as a 

fistj uia aoi, ^d (7oo)s e^ej g^7i2i a^ ^7^ si a ^§ s m^ uemq. 
irSfl (Togfe Jill Wtisi 01^ er^ ch «g s gsi s«?s uEft«a. 

E 821 (mSi^ a €i321 U1&<^%^ ^A|(lj|21 S!9 Stt^ 5^UI III2^:i(«idjacent coupled poter 

acf. 

s §32j bM^»^ ^Aiwon rati ssaxj^. b &^oi oiiw tfSEiTi sfe sff 
i xj3 2itB QsCf el, aa s g7f7i ^fssia. one isi^^fSEKWgh 9qe 9i 

' a'Tj 5 

® jlSTi OlS MS!XJ;iaCpseuda8onihic h!^ electron mobility transistor: mail}, a:e JSSI a 

m^g^ E«is s^sfCTm. bIjI^ is^awH assaa #2s s sajaioii sisa ija 




. as (48^. 

d^ oliTs DiJig 4^ acf^ 
^> m^ T^\ e Bsijii mMS; a a 2 aifS' Si ^ 21= a^j s^7is ess 
(srjs^Sfsir 
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UEJUIc H$ia S^(Doherty Mpl if . ler stage); S! • • • 

SOirearization circuit) 

^aitfOg SIOIAJ, ^71 mm Q^I'SM EIE«!](C&rtesUn feedback) ^^t> SISl j2 

SiB) SSI iir^ H 2^ S^^l aSOl SiOIAI, 
splitter); 

•^71 iiaaOfl S<^aDI. g^l Jai.g^ dai S^tPI 9ltf3HaOI S^JKcarrlerampllfie 
02} ^51 #^ dSg Bm7\ m ma WKpeak ainpllf ier)l S^fe 

8H]|U(canbirer); S 

aaiHHI SiCHAI, S^SS 800 Mlfe mXI 900 RHz @*|2U ^]&40JA1 3 S# 
SH7I. 

393im mn. S^SS 1.4 Bte U73 1.6 BHz ^^£J ?]B^A| H ±g 

S fil 3^ S^7ll 3f= ^lD4s(RF) S3 §«Ofl SiOl^J, 
^?1 3=? §sS7|fe. 

QC^S G108 tH§«l^ SS^S ii^lOI. UI3S 3^ 9! ^SS UERK^ SdEI S^B; 

a 

d€t(tflil S§^7l $1^^ E8?lSg ElEtt] 3«Sf SIS 

J£Ef 
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